Previous researchers have found that low body satisfaction may be a barrier to engaging in physical activity. Therefore, this research examines the association between self-concept, body dissatisfaction, fitness, and weight status in adolescents. The sample was formed by 303 students from primary schools, (males (n = 150) and female (n = 153)) aged 10 to 13 years (M = 11.74; SD = 0.86). Initially, participants' BMIs, as well as waist-to-hip ratio were assessed. Later, all individuals answered a questionnaire about their perception of self-concept and body image perception. Moreover, agility run test and 6-min walking test were developed to assess children's physical fitness. Results showed self-concept differences according to different fitness level. Moreover, some factors from self-concept emerged as relevant to explain body dissatisfaction. Finally, outcomes suggest the importance of physical fitness and the perception of competence and self-esteem in adolescent boys and girls, so these two issues might be promoted in primary school classes to improve body satisfaction.
Introduction
Childhood obesity has emerged as an important public health issue worldwide, which has generated consequences of physical health problems [1] . There is clear evidence that overweightness and obesity are associated with poor body satisfaction [2] [3] [4] [5] [6] , which promote lower self-concept [4] . Body satisfaction it is defined as a complex and multidimensional construct of individual's about feelings about weight and shape his body, producing a positive affect about his body image [2] .
Moreover, the multifaceted nature of physical self-concept has been widely confirmed in prior studies [7, 8] . In exercise psychology, the physical self-concept has been identified as a psychological component through which motor skill level in childhood reverberates into physically active and healthy lifestyles in adolescence [7] as well as higher self-esteem levels [9] . Related to the factors regarding the maintenance of physical self-concept, many studies have shown the importance of body satisfaction in order to maintain and improve physical self-concept [3, 10] .
A recent Irish study investigating the relationship between physical motor skills proficiency and perceived physical self-concept levels among adolescents found a significant correlation between both variables for females [11] . Physical self-concept has been shown to be related with physical motor differences between anthropometric variables and fitness regarding body dissatisfaction level in boys and girls. We hypothesized that boys and girls with higher self-concept perceived will have lower weight, BMI, waist, hip, and better fitness variables in comparison with boys and girls with lower self-concept. As a second hypothesis, it was suggested that boys with better self-concept will present higher levels of fitness, anthropometric variables, and body satisfaction.
Method

Participants
A total of 303 students from 8 different Primary Schools in Extremadura, Spain, volunteered to participate, (males n = 150) and females n = 153), ranging in age from 10 to 13 years old (M = 11.74; SD = 0.86). Data were collected from February to June 2018. With the aim to conduct data analysis with all variables included in the study, only students completing all the required assessments were included in the final data set. Students that were missing demographic information, physical fitness or self-concept results, and those that had physician-directed physical education (PE) waivers were excluded from the study (there were 12 missing data due to the missing information). All data were collected during normal school hours. The sample was selected according to the research convenience, respecting accessibility and involvement of the schools.
Measures
Age, sex, and level of education we assessed using self-report. Individuals' height and weight were measured wearing light clothing and without shoes. BMI was calculated as the weight (kg)/standing height (m) 2 ratio. Height was measured with a Harpender anthropometer and recorded to the nearest mm. Weight was assessed to the nearest 0.01 kg with a SECA 884 electronic balance. Adolescents' weight status was categorized based on Cole, Bellizi, Flegal & Dietz [32] recommendations. Waist and hip assessments were taken under clothes, to the nearest 0.1 cm at the midpoint between the lowest rib and iliac crest, and at the level of widest circumference over the greater trochanters, respectively, using a Lufkin tape. The waist-to-hip ratio was calculated as waist girth divided by the hip girth.
To assess self and ideal body sizes, the Stunkard Figure Rating Scale ( Figure 1 ) was used. The Stunkard Scale consists of nine silhouette figures that increase in size from very thin (a value of 1) to very obese (a value of 9) [33] . Self-body size is the number of the figure selected by subjects in response to the prompt "Choose the figure that reflects how you think you look". Ideal body size is the number of the figure chosen in response to the prompt "Choose your ideal figure". For self-body size and ideal body size, dummy variables were created for the underweight, normal weight, overweight, and obese body size categories. This scale has shown good validity and reliability [34] . Later, body size satisfaction was calculated. This value is defined as the difference between one's perceived self-body size and perceived ideal body size. as test the differences between anthropometric variables and fitness regarding body dissatisfaction level in boys and girls. We hypothesized that boys and girls with higher self-concept perceived will have lower weight, BMI, waist, hip, and better fitness variables in comparison with boys and girls with lower self-concept. As a second hypothesis, it was suggested that boys with better self-concept will present higher levels of fitness, anthropometric variables, and body satisfaction.
Method
Participants
Measures
To assess self and ideal body sizes, the Stunkard Figure Rating Scale ( Figure 1 ) was used. The Stunkard Scale consists of nine silhouette figures that increase in size from very thin (a value of 1) to very obese (a value of 9) [33] . Self-body size is the number of the figure selected by subjects in response to the prompt "Choose the figure that reflects how you think you look". Ideal body size is the number of the figure chosen in response to the prompt "Choose your ideal figure". For self-body size and ideal body size, dummy variables were created for the underweight, normal weight, overweight, and obese body size categories. This scale has shown good validity and reliability [34] . Later, body size satisfaction was calculated. This value is defined as the difference between one's perceived self-body size and perceived ideal body size. To examine adolescents' self-concept, a Spanish version [35] of the Physical Self-Perception Profile [36] was used. This instrument is formed of 28 items that test five factors: fitness (six items, such as "I feel very confident to continually exercise and keep my fitness"), appearance (six items, such as "I am very satisfied with how I am physically"), perceived competence (five items, such as "I am very good at almost every sport"), physical strength (five items, such as "I think that I am not as good as many others when I deal with situations in which strength is required") and self-esteem (six items, such as "I feel a little uncomfortable in places where physical exercise and sports are practiced"). The instrument showed acceptable internal consistency (all factors were over 0.70) [37] .
Physical fitness was assessed using the 6-min walking test (6MWT). The 6MWT was performed according to the standardization proposed by the American Thoracic Society [38] . A single 6MWT was developed along a flat and straight corridor of 30 m on a hard surface. Standard verbal encouragement was used during the test. Children were instructed to stop if they felt exhausted or discomfort. At the end of testing the maximum distance walked (6MWD) was determined with the aim to assess children's cardiorespiratory level. To establish comparisons, raw data was employed due to potential bias in deriving an equation to estimate mean peak VO 2máx from mean 6 MWD in children [39] .
A running and turning test (shuttle run test 4 × 10 m) at maximum speed between two parallel lines and four points (four sponges) was developed to evaluate speed of movement, agility and coordination (motor performance).
Procedure
The study was approved by the Ethics Committee of the University of the First Author in accordance with the Code of Ethics of the World Medical Association (Declaration of Helsinki). All subjects were treated according to the American Psychological Association [40] ethics guidelines regarding consent, confidentiality, and anonymity of responses. Informed consent was provided by teachers, fathers, or mothers, explaining all the anthropometry and psychosocial variables to assess, considering that the adolescents included in the study were minors. First, subjects filled in a questionnaire, which was matched over time using a coding system to protect confidentiality. Subjects completed the questionnaire in a classroom before a physical education class. Secondly, after being split into groups of 5 individuals, they went to changing rooms to be anthropometrically measured. More than one researcher (male and female) were in the room to avoid embarrassment and to achieve a comfortable atmosphere. Finally, 4 × 10 shuttle run test and the 6-min walking test were developed. All the tests were conducted under the physical education classes, teacher agreed with all them (the results were shared with him/her), and the confidentiality of the responses were assured with the aim to not inference in students´final marks.
Statistical Analysis
A Kolmogorov-Smirnov test was employed to assess data engagement scores. According to this test and thereafter, a U-Mann Whitney Wilcoxon test were conducted to compare differences between boys and girls in all studied variables. A Kruskal-Wallis test was used to compare differences between groups for each factor of physical self-concept. All analyses were performed using GraphPad Prism 6 and SPSS 23.0 software.
Regarding physical self-concept component, subjects were classified into three groups (<P25, P25-P75, >P75), according to two cut-offs values corresponding to 25th and 75th percentiles. The P25 group contains those subjects with lowest scores, and P75 subjects with highest scores. These cut-offs represent a feasible measure within primary school context [41] . The use of percentiles has been established as a useful and important alternative to mean-based indicators for obtaining conclusions when working with skewed data from questionnaires [42] .
Results
Descriptive Statistics
Means and standard deviations are presented in Table 1 . In general, subjects show similar values in boys and girls in weight status-related physical traits and in physical fitness. Regarding self-perceived body image, boys show higher levels than girls. Finally, subjects reported scores above the midpoint of the scale for every physical self-concept dimensions. With the aim to analyze the differences between groups of high, medium and low levels of each self-concept factors, in different variables (height, weight, BMI, waist diameter, hip diameter, waist-to-hip ratio, physical fitness, 6 min's walk test, and agility run), subjects were classified into three groups, according to two cut-offs values corresponding to 25th and 75th percentiles. The P25 group contains those subjects with lowest scores, and P75 subjects with highest scores, in order to facilitate comparisons [43, 44] .
Regarding to boys (Tables 2 and 3) , the results showed that there were significant differences between groups of fitness with respect to weight, BMI, waist diameter, hip diameter, waist-to-hip ratio, physical fitness, and 6 min's walk test. Specifically, P25 group showed higher values in regarding to P25-P75 and P75 groups in weight, BMI, waist diameter, hip diameter. Furthermore, P25 group showed higher values with respect to P25-P75 group in waist-to-hip ratio and lower values with respect to P75 group in 6 min's walk test. Furthermore, there were significant differences between groups of appearance with respect to BMI (P25 group showed high values with respect to P75 group) and waist diameter (P25 group showed higher values with respect to P25-P75 group). Likewise, there were significant differences between groups of competence with respect to weight, BMI, waist diameter, hip diameter, physical fitness, and 6 min's walk test. Specifically, P25 group showed higher values in regarding to P25-P75 and P75 groups in weight, BMI, waist diameter, and 6 min's walk test, and lower values with respect to the P75 group in hip diameter. Finally, there were no significant differences between groups of strength and self-esteem in the variables under investigation. In relation to the differences in the perception of self-concept factors in girls, the main differences were found in fitness groups. The results showed significant differences in hip diameter, 6 min's walk test, and agility run. P25 group showed higher values compared to P75 group in hip diameter and agility run, and with P25-75 and P75 in 6 min's walk test. Finally, there were significant differences between groups of competence and self-esteem with respect to agility run. In both cases, P25 group showed higher values than P75 group.
Differences in Stunkard Disagreement Level
To analyze the differences in the perception of Stunkard disagreement, subjects were classified into three groups, according to two cut-offs values corresponding to 25th and 75th percentiles. The P25 group contains those subjects with lowest scores, and P75 subjects with highest scores.
The results revealed that there were significant differences in four factors of self-concept between the three groups created in boys ( Figure 1 ). Specifically, fitness and appearance showed significant differences in P25 regarding to P25-75 (p fitness = 0.001; p appearance = 0.046) and P75 (p fitness = <0.001; p appearance = 0.011). Furthermore, competence showed significant difference among P25 and P75 (p = 0.018) groups. The P25 group always had high levels in self-concept with respect to the other group. In contrast, self-esteem only showed significant differences between P25-75 and P75 groups (p = 0.024), with higher values in the first group. Finally, there was no difference in strength between Stunkard disagreement groups.
In relation to the differences in the perception of Stunkard disagreement in girls, only two factors of self-concept presented significant differences between Stunkard disagreement groups (Figures 2  and 3 ). Fitness showed significant differences in P25 regarding to P25-75 (p = 0.034) and P75 (p < 0.001) and self-esteem between P25-75 and P75 groups (p = 0.020). In both cases, groups with less Stunkard disagreement had higher values in self-concepts factors.
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The results revealed that there were significant differences in four factors of self-concept between the three groups created in boys (Figure 1) . Specifically, fitness and appearance showed significant differences in P25 regarding to P25-75 (pfitness = 0.001; pappearance = 0.046) and P75 (pfitness = <0.001; pappearance = 0.011). Furthermore, competence showed significant difference among P25 and P75 (p = 0.018) groups. The P25 group always had high levels in self-concept with respect to the other group. In contrast, self-esteem only showed significant differences between P25-75 and P75 groups (p = 0.024), with higher values in the first group. Finally, there was no difference in strength between Stunkard disagreement groups.
In relation to the differences in the perception of Stunkard disagreement in girls, only two factors of self-concept presented significant differences between Stunkard disagreement groups (Figure 2 and Figure 3 ). Fitness showed significant differences in P25 regarding to P25-75 (p = 0.034) and P75 (p < 0.001) and self-esteem between P25-75 and P75 groups (p = 0.020). In both cases, groups with less Stunkard disagreement had higher values in self-concepts factors. 
Discussion
The main aims of the study were to know the differences between anthropometric variables and fitness regarding the perceived self-concept levels, as well as test the differences between anthropometric variables and fitness with respect to body dissatisfaction level in boys and girls. According to these aims, we hypothesized that boys and girls with better perceived self-concept will have higher values in fitness, lower anthropometrics variables, and greater body satisfaction. Moreover, it was hypothesized that boys with better self-concept will present higher levels of fitness, better anthropometric parameter, and body satisfaction.
According to the results, it is important to note the relationships found regarding fitness and BMI, waist and hip ratio, 6 min walking test, but there were not significant differences in agility regarding weight status in boys. Taking into account these results, the systematic review conducted by Babic et al. [7] examined the association between physical activity and physical self-concept in children and adolescents. The findings suggested that general physical self-concept and its subdomains (i.e., perceived competence, perceived fitness and perceived appearance) are significantly associated with physical activity in young people. The research conducted by Padial-Ruz et al. [18] found that self-concept, in all of its dimensions, achieved a higher level among individuals who engaged in PA. This confirms the positive effects of PA at a physical and mental level, on social relations, this being even more evident during the adolescent stage [20] . Other studies carried out on self-concept relate engagement in PA with improved physical self-concept in a more binding way, while failing to find relationships with other dimensions of self-concept [21] . However, the intervention effect based on physical activity tended to diminish the gap self-concept and self-worth between groups.
On the other hand, in children, previous studies [31, 45] revealed that only significant differences emerged in girls regarding the relationship between perception of fitness and agility according weight status (those girls with a better weight status showed lower scores in the agility test). Nevertheless, Utesch et al. [31] did not study the differences between boys and girls, and they revealed that higher levels of self-concept were related with greater values in physical activity. Up to our knowledge, this is an important finding with respect to other studies which did not test in depth the relationships/differences between boys and girls. 
According to the results, it is important to note the relationships found regarding fitness and BMI, waist and hip ratio, 6 min walking test, but there were not significant differences in agility regarding weight status in boys. Taking into account these results, the systematic review conducted by Babic et al. [7] examined the association between physical activity and physical self-concept in children and adolescents. The findings suggested that general physical self-concept and its sub-domains (i.e., perceived competence, perceived fitness and perceived appearance) are significantly associated with physical activity in young people. The research conducted by Padial-Ruz et al. [18] found that self-concept, in all of its dimensions, achieved a higher level among individuals who engaged in PA. This confirms the positive effects of PA at a physical and mental level, on social relations, this being even more evident during the adolescent stage [20] . Other studies carried out on self-concept relate engagement in PA with improved physical self-concept in a more binding way, while failing to find relationships with other dimensions of self-concept [21] . However, the intervention effect based on physical activity tended to diminish the gap self-concept and self-worth between groups.
On the other hand, in children, previous studies [31, 45] revealed that only significant differences emerged in girls regarding the relationship between perception of fitness and agility according weight status (those girls with a better weight status showed lower scores in the agility test). Nevertheless, Utesch et al. [31] did not study the differences between boys and girls, and they revealed that higher levels of self-concept were related with greater values in physical activity. Up to our knowledge, this is an important finding with respect to other studies which did not test in depth the relationships/differences between boys and girls.
Furthermore, and according to the BMI results in girls, and as was suggested by Hardy et al. [14] , there is a relationship between skill competence and being overweight, and it seems that in girls this association is emphasized. In this regard, the research developed by Jarvis et al. [15] showed that fitness and physical activity levels are more important in girls than boys. Their investigation revealed greater differences in girls compared to boys from 9 to 12 years old. In addition, the boys were had best values of physical activity levels than girls.
Our results did not find significant differences among weight and self-esteem strength in boys and girls. However, significant differences were showed between self-esteem and agility run regarding weight status in girls. Thus, it seems to reinforce the idea to have a good motor performance to improve self-esteem in girls, but it did not seem the same with boys. This finding support the idea that between boys and girls the relationship between locomotor skills and self-concept is not clear [14] . This is an important issue to investigate in further studies, since it has been demonstrated that boys spend more time playing/practicing physical activity in spare places than girls from early ages [46, 47] .
Moreover, an important issue to highlight is the importance of BMI and perception of appearance in boys but not in girls. This result is consistent with previous outcomes [2] [3] [4] 25] which found lower scores in appearance in boys compared to girls, as well as a strong relationship between BMI and appearance. This might be explained through the greater participation in physical activities and sports among male sex, which exclude and/o identify those boys who do not engage in, affecting their perception of appearance [5] . This idea is supported by Prioreschi et al. [47] who revealed that boys were significantly more active than girls throughout the day, regardless of age or developmental stage, as well as it is important to note that physical activity intensity increased significantly with age (regardless of developmental stage). Therefore, the hypothesis was confirmed, although the differences found were not as expected.
Previous studies [22, 48] have pointed out that differences between male and female participants were found for the different types of sports. In females, body dissatisfaction concerns were significantly lower among those who practiced non-aesthetic/non-lean and non-aesthetic/lean sports as compared to those who practiced aesthetic/lean physical activity or were inactive, in terms of the desire to lose weight and the discrepancy [22] . In males, however, only aesthetic/lean physical activity participants were more concerned about their body dissatisfaction. Apart from that, non-aesthetic/lean adolescent PA participants were the only group that showed a desire to be bigger [22] . This results could be explained by most traditional approach that is focused on the pressures that the characteristics of each type of sport put on their participants, which somehow determines their success [48] .
The second hypothesis suggested that boys and girls with better self-concept will present higher levels of fitness, anthropometric variables, and body satisfaction. Considering the results, boys who are more dissatisfied with their body image, had lower appearance and fitness score, respecting those boys who are body dissatisfied. Nevertheless, it is highlighted that there were not significant differences between body dissatisfaction and strength. This issue might be explained through the suggestion that more active people were more satisfied with their body image than less active individuals [26, 49] . This finding is generally in agreement with other research examining these relationships in youth populations [12, 26] , which found that individuals who were most satisfied with their body were those who were more active. Moreover, the differences in perception of fitness showed by those students dissatisfied with their body size compared to those satisfied, might be explained by the low levels of physical activity that those individuals who have inaccurate body size perceptions engage in [6] .
As was suggested by previously studies [3, 10] , the psychological problem of bodily dissatisfaction is more prominent than the physiological problem of obesity. Moreover, in terms of psychological consequences, these are highlighted in boys, compared to girls, as can be seen in the self-concept results. These results are consistent with those found by Sánchez-Miguel et al. [4] who revealed more consequences in boys than girls in most of the self-concept variables regarding body dissatisfaction. Regarding boys and girls, it is important to note that those individuals who had a lower disagreement between their body real and their body ideal, showed greater scores in self-esteem, which is an important variable in predicting body dissatisfaction [9] .
Regarding the effects of weight status and body dissatisfaction, [3] found that the body dissatisfaction was unrelated to self-esteem among underweight girls, whereas for all other weight status groups-average, overweight, and obese-the association was substantial. In addition, mean levels of body dissatisfaction were lower and levels of self-concept higher among underweight girls. These findings may reflect the fact that in females, underweight tends to be positively regarded in the media, by peers and even by family [50] . Hence, body dissatisfaction in underweight girls is less likely to be reinforced by individuals in their social environment, which may reduce its association with self-concept. In boys, by contrast, underweight is as likely, if not more likely, to be stigmatized as overweight [3, 50] , so that such a "protective effect" would not be expected. Therefore, the second hypothesis is confirmed.
In summary, this study shows the importance of self-concept and body satisfaction to promote physical activity and motor performance. Nevertheless, this last premise should be taken with caution because there are several studies showing that low body satisfaction may be a barrier to engaging in physical activity [26] . The main strength of this study is the use of psychological and physiological variables in the educational context. The limitations of the research included the research's cross-sectional design, which precludes making casual inferences about the impact of self-concept, body dissatisfaction on fitness tests. Thus, further studies are needed to determine the mechanism responsible for the effects of physical activity and body dissatisfaction on self-concept. In this regard, interventions programs with the aim to test the influence of physical activity on body dissatisfaction are needed. As a prospective future, the authors recommend using a qualitative design that allows the collection of more information from body image, self-concept, motor performance, and physical activity.
However, two further implications for practical arose from this study. First, interventions with physical activity, focusing on promoting and developing skills in their activities, increasing studentsṕ erception of competence, with the aim to improve self-concept and fitness should be considered. Secondly, physical activities should be focused on promoting self-esteem in boys and girls, with the purpose to not generate body dissatisfaction.
Conclusions
In conclusion, our results suggest the importance of perception of physical competence and self-esteem in adolescents´boys and girls. These two issues should be addressed and promoting in physical education classes to improve fitness and body dissatisfaction with the adequate methodology and approach. Furthermore, this study identified the importance to improve skills (i.e., agility run) with the aim of enhancing physical appearance focused on motor control skills might be developed in physical education classes in primary school students. Moreover, in physical education classes, it is important to work on body acceptation and on the relationship between perceived real and ideal body weight. Finally, the findings of the present study highlight the relevance of developing strategies aimed at improving the perception of competence and self-esteem within physical education classes.
